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EMPLOYING SERIAL MOTOR TASKS TO STUDY THE ORGANIZATIONAL CHARACTERISTICS OF
MOVEMENTS IN SHORT TERM MEMORY HAS BECOME POPULAR IN MOTOR LéARNING RESEARCH,
IN GENERAL THIS RESEARCH HAS BEEN CHARACTERIZED BY PRESENTI&E SUBJICTS WITH A
SERIES OF MOVEMENTS ON A POSITIONING TASK. THIS WOULD SU?SEQUENTLY BE FOLLOWED
BY THE SUBJECTS REPRbDUCING THE SERIAL ITEMC IN THE SAME ORDER THEY WE%E PRESENTED,
THIS SERIAL RECALL PARADIGM WAS EFFECTIVE FOR STUDYING RETENTION, HOWEVER, IT WAS
LIHITED'IN PROVIDING INFORMATION ABOUT THE ORGANIZATIONAL PROCESSES OCCURRING

WITHIN THE PERFORMER.

-

WHEN DEALING WITH THE QUESTION OF HOW PEOPLE ORGANIZE INFORMATION, A BASIC
PREMISE IS THAT THEY ARE ALLOWED TO ORGANIZE. SUCH A PREMISE FORCES A SHLFT IN
METHODOLOGY AWAY FROM THE SERIAL RECALL PARADIGM. IN THE MID 1960's, TULVING
(1962, 1964, 1965) INTRODUCED AND DEVELOPED THE FREE RECALL PARADIGM, THIS
EXPERIMENTAL PROCEDURE ALLOWS THE SUBJECT TO REPRODUCE SERIALLY PRESENTED ITEMS
IN ANY ORDER THE SUBJECT WISHES. BY OBSERVING THE PATTERNS OF RECALL THE MANNER

OF ORGANIZATION MAY BE INFERRED,

FEW STUDIES IN THE MOTOR AREA HAVE IMPLCYED THE FREE RECALL TECHNIQUE, ONE OF

THESE FEW STUDIES WAS CONDUCTED BY DIEWART AND STELMACH (1978). SUBJECTS IN THIS



STUDY REPRODUCED A SERIES OF FIVE MOVEMENTS IN ANY ORDER THEY WISHED. ALTHOUGH

THESE MOVEMENTS WERE PRESENTED IN VARYING ORDERS, THE SUBJECTS HAD A VERY STRONG

TENDENCY TO RECALL iHE MOVEMINTS IN A SPATIALLY SEQUENTIAL ORDER, THAT IS THE
SHORTEST MOVEMENT FIRST, FOLLOWED BY THE NEXT LONGEST, AND SO ON., THESE FINDINGS

REVEALED THAT WHEN PERMITTED SUBJECTS COULD REORGANIZE MOVEMENT INFORMATION INTO

~

A MORE MEANINGFUL FORM.

A SECOND URGANIZAI{ONAL STRATEGY WAS REPORTED IN A STUDY CONDUCTED BY MAGILL
AND HUSAK (197€). SUBJECTS IN THIS STUDY WERE PRESENTED WITH A SERIES OF 6, 9 or
12 MOVEMENTS ON A POSITIONING TASK. DURING REPRODUCTION SUBJECTS TENDED TO RECALL
THE MOVEM#NTS IN THE SAME ORDER THEY WERE PRESENTED. A CONFOUNDING VARIABLE IN
THIS STUDY MAY HAVE BEEN THAT THF SUBJECTS WERE PROVIDED WITH NUMERIC LABELS FOR
EACH MOVEMENT. THESé LABELS COINCIDED WITH THE POSITION THAT MOVEMENT HELD IN
THE SERIES. THEREFORE, THE FIRST MOVEMENT PRESENTED HAD A LABEL OF "1", THE SECOND
MGVEMENT ''2%, AND SO ON. THIS FORM OF LABELING MAY HAVE FACILITATED A‘TEMPORAL
ORGANIZATIONAL PATTERN AND INHIBITED OTHER FORMS OF ORGANIZATION FROM OCCURRING.
THE PURPOSE OF THIS STUDY, THEREFORE, WAS TO DETERMINE THE INFLUENCE THAT VARYING

TYPES OF LABRLS HAVE ON THE ORGANIZATION OF A SERLIES OF MOVEMENTS IN MEMORY.
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IN ORDER TO INVESTIGATE THIS PROBLEM A SERIES OF THREE EXPERIMENTS WERE PLANNED ,
. p L

THE THREE EXP;RIHENTS VFRB ESSENTIALLY SIMILAR WITH THE ONLY DIFFERENCE BEING AN
INCREASE IN THE LENGTh OF THE SZRIES. EXPERIMENT "1" PRESEN.ED SUBJECTS WITH A
SERIES OF 6 MOVEMENTS NQ;LE EXPERIMENTS "2'* AND "3" PROVIPED SUBJECTS WITH A SERIES
OF 9 AND 12 MOVEMENTS RESPECTIVELY. FORTY-FIVE MALE AND FEMALE UNDERG&ADUAIE
VOLUNTEERS SERVED AS SUBJECTS IN EACH EXPERIMENT. A UNI-DIMENSIONAL POSITIONING
APPARATUS (SHEA AND HUSAK, 1979) WHICH PERMITTED MOVEMENTS ALONG A TRACKWAY 76.2
CENTIMETERS IN LENGTH WAS EMPLOYED IN THE STUDY.

IN EXPERIMENT "1" THREE GROUPS WERE DEFINED ACCORDING TO THE MEANINGFULNESS OF
THE NUMERIC LABEL ATTACHED TO EACH INDIVIDUAL MOVEMENT WITHIN A SERIES. IN THE
RANDOM GROUP THE NUMBERS ﬁERE ASSIGNED RANDOMLY TO EAChL MOVEMENT IN THE SERIES.
iHE RANDOM LABELS DID NOT HAVE ANY PARTICULAR SIGNIFICANCE OTHER THAN TO IDENIIFY
THE END LOCATIONS SO THAT IN THE RECALL STAGE THE SUBJECTS WOULD BE A;LE TO TELL THE
EXPERIMENTER TO WHAT LOCATION THEY WERE MOVING. THE TEMPORAL GROUP RECEIVED LABELS
THAT INDICATED THE TEMPORAL ORDER OF THE MOVEMENT PRESENTED. THEREFORE, THE FIRST
POSITION PRESENTED WAS CALLED "1", THE SECOND POSITION "2", AND SO FORTH. THE THIRD

GROUP WAS REFERRED TO AS THE SPATIAL GROUP. THE LABELS ATTACHED 10 THE MOVEMENTS

IN THIS GROUP PROVIDED SPATIAL INFORMATION ABOUT THE END POINT OF EACH POSITION IN

. \_
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RELATION TO THE STARTING POINT. POR THTS GROUP THE POSITION CLOSEST TO THE STARTING

POINT WAS CALLED "l". AND THE MOVEMENT WITH END LOCATION FURTHEST AWAY WAS CALLED "6,
_ ALL SUBJECTS WERE PRESENTED WITH THREE SERIES OF MOVEMENTS. MOVEMENT EXTENTS
’ e
WERE COUNTER-BALANCED ACROSS PRESENTATION POSITIONS TO CONTROL FOR DISTANCE BLASING.
AFTER THE PRESENTATION OF A SERIES THE SUBJECT WAS ASKED TO REPRODUCE THE INDIVIDUAL
MOVEMENTS IN THE SERIES IN ANY ORDER THEY WISHED AND PROVIDE THE MOVEMENTS NUMERIC
LABEL. DURING THE REPRODUCTION PHRASE, THE EXPERIMENTER RECORDED THE ORDER OF RECALL.

THE PROCEDURBS WERE IDENTICAL FOR EXPERIMENTS 2 and J WITH THE EXCEPTION OF AN

INCREASE IN THE MOVEMENT SERIES FROM 6 to 9 and 12 MOVEMENTS, RESPECTIVELY.

OF INTEREST IN THESE SERIES OF EXPLRIMENTS WAS THE UFGREE TO WHICH THE INDIVIDUAL
MOVEMENTS WERE ORGANIZED EITHER TEMPORALLY OR SPATIALLY IN MEMORY. A TEMPORAL
ORGANIZATIONAL PATTERN WOULD BE REFLECTED BY RECALL ORDERS SIMILAR TO THE ORDER OF

PRESENTATION WHTLE SPATIAL ORGANIZATION WOULD APPEAR IN RECALL PATTERNS ASSOCIATED

LN
WiTH THE MOVEMENT DISTANCES OR END LOCATIONS. -

A PRESENTATION ORDER BY RECALL ORDER BY GROUPS (6 x 6 x 3) CONTINGENCY TABLE
WAS FORMED, AND T!E OVERALL CHI-SQUARE REVEALED THAT THERE WAS A SIGNIFICANT

TEMPORAL INFLUENCE (x2-863.0, p€.05) ON THE ORGANIZATION OF THE MOVEMENT SERIES IN MEMORY._

v
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PRESENTATION ORDER BY RECAIL GHDER (6 x 6) CHL-SQUARES WERE THEN PERFORMED FOR
THE RANDOM, TEMPORAL AND SPATIAL GROUPS AND EACH PROVED TO BE SIGHIFICANT |
(x*=70.4, 641.2 and 169.4 respectively, p¢.05) WITH THE MOST DIVERGING GROUP -
BEING THE TEMPORAL LABEL GROUP. PATTEANS OF RECALL THAT WERE THE MOST PROMINENT
WERE THE STRONG TEMDENCY TO RECALL EITHFR THE FIRST QR LéST MOVEMENTS THAT WERE

PRESENTED FIRST AND THE STRONG TENDENCY OF THE TEMPORAL GROUP TO RECALL TIEE

MOVFMENTS IN THE SAME ORDER THEY WERE PRESENTED,

TO DETERMINE THE SPATIAL INFLLUENCES ON ORGANIZATION A MOVEMENT DISTANCE 1Y
RECALI. ORDER BY GRGUPS (6 x 6 x 3) CHI-SQUARE WAS PERFORMED. MOVEMENT DISTANCE
PROVED TO BE A SIGNIFICANT FACTOR (x2“703.5, p€.05) IN THE ORGANIZATIONAL PROCESS.
SUBSEQUENT MOVEMENT DISTANCE BY RECALL ORDER (6 x 6) CHT-SQUARES REVEALED
SIGNIFICANT SPATIAL IHFLUENCES WERE FOUIND IN THE RANDOM, TFMPORAL AND SPATIAL
GROUPS (x2m57.9, 167.6 and 578.,0 respectively, p({.0%) WITH THE SPATIAL GROUP BEING
THE MOST DIVERGENT. ACAIN OBVIOUS PATTERNS OF RECALL APPEARED. FOR ALL THREE
GROUPS THE INITIAL MOVEMENT RECALLED TENDED TG BE EITHER THE SHORTEST OKR LONGEST
MOVEMENT IN THE SERIES. THE SPATIAL LABEL GROUP, HOWEVER, WAS ABLE T0O REORGANIZE

THE STRUCTURFE OF THE SERLIES SO THAT A SEQUENTIAL NR SHORT TO LONG OKDER OF RECALL

BECAME LVIDENT.
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IN EXPERIMENT 2 THE LENGTH OF THE MOVEMENT SERIES WAS INCREASKD YROM 6 to 9 X
MOVEMENTS,  SIMILAR ANALYSES AS DESCRIBEL FOR EXPERIMENT “1° WERE CONDUCTED. AGAIN
THE OVERALL TEMPORAL INFLUZNCE PROVED TO BE SICNIFICAKT (32-1.939.9. p€.05) 'AND WAS
ALSO suéwu TO BE SIGNIFICANT FOR ALl THREE CROUPS (xzul36.2, 1,420.1 and 383.% FOR
THE RANDOM, TEMPORAL AND SPATIAL GROUPS RESPECTIVELY, p€.05) WITH THE GREATEST
DIVERCENCE BEING OBSERVED IN THE TEMPORAL GROUP. THERE WAS A STRONG TENDERCY FOR
THE RANDOM GROUP TO RECALL FIKST OR LAST THE MOVEMENTS THAT WERE PRESENTED FIRST OR

LAST IN THE SERIES. ALSO THe TEMPORAL GROUP RETAINED 1TS STRONG TENDEKRCY TO RECALL

THE INDIVIDUAL ITFMS IN THF ORDER THAT THEY WERE PRESENTED.

SPATTAL [NFLUENCES ON THE ORDER OF RECALL WERE FOUND FOR THE TEMPORAL AND
SPATIAL GROUPS BUT NOT FOR THE RANDOM GROUP (x%~34u.2, 1.235.0 and 68.4 RESPECTIVELY,
p<05). TR MN5T NOTICFABLY PATTEN OF RECALL FOR THE TEMPORAL GROUP WAS THE TENDENCY

T7) RECALL THE SHORTEST OR LONGEST MOVEMENT FIRST. AS IN EXPLRIMENT "1" THERE WAS A ¥

STRONG TENDENCY FOR THFE SPATIAL GROUP TO ASAaIN RECALL THE ITEMS IN A SHORT TO LONG

MANNER.
IN ORDER TO EXCEED THE CAPACITY OF SHORT. TERM MEMORY THE LENGTH nF THE SERIES
WAS INCRFEASED FROM 9 to 17 MOVEMENTS IN FYXPEKIMENT 3. THE LVERALL CHI-SQUARES

"
PROVED T BE SIGNIFLCANT FOR BOTH TEMPOQRAL (x‘ <2 ,271.7, p<.05) AND SPATIAL
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(t2-2,180.6, p<€.05) -IN?LUEHCES. IR THE FOI LOW-UP ANALYSIS IT WAS REVEALED THAT
ALL THREE GROUPS DEMONSTRATED SIGNIPICANT TEMPCRAL IRVLUENCES (37‘-223.6, 1,.550.1
and 497.5 for the rasdom, temporal and epatial groups tespectively, p{.05).

THE RANDOM GROUP TENDED TO RECALL THE LAST POSITION PIRST. ONCE ACAIN THE
TEMPORAL GROUP TENDED TO RECALL THE MOVEMENTS LN THE SAME ORDER T™EY WERE
PRESENTED. HOWEVER, THERE DOES BEGIN T0 APPEAR A PATTERN QF REVERSE ;KECALL

IN WHICH THE LAST POSITION PRESENTED WAS RPCALLED FIRST, THE SECOND TO LAST
POSITION PRESENTED BEING RECALLED SECONDLY, AND 0 O%. EACH GROUP WAS ALSO
SIGNIFICANTLY INFLUENCED AY THE SPATIAL FAUTORS (,2m239.9‘ 203.% and 1,437 for
the randos, temporal and spatial groups tespectively, p .0%9). AS WAS EXPPCTED
THE SPATIAL CROUP BAD A VERY STROMN/, TEWDENCY 70 RECALL THE POSITIONS IN A LN
T OLECRT RALMIOYN . THE FANDGOM (2000 Ao BAL A FROPFNCITY T wECAL LITHER THF

THORTEST OF LONOEST PHSITION FRESENTED IN THF SERIES FlgeT,

. s pagp eme — e S L w1t s v SR st e terpias 4 e D e gy e
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Fulhk THAT LABELS PLAY I% 1py STOHALE ‘( PETHIEVAL 0% r 1R v ey INFGEMATION

TEMPOBAL TABRLYS FACILITATE TEMPONAL GROANIZATIONAL FATTFEN' wRILF “UATIAL TABRELSY

PROMUTE SPATI4  ORCANIZATION. FURTHERMORE, THIS INPLUENCE APPEARS TO REMALN STRONG

o



EVEN WHEN THE SERIES LENGTH EXCEEDS THE CAPACITY OF SHORT TERM MEMORY. + ALSG
DEMONSTRATED WAS THE FALT VUAT ALTUULGH THESE LABELS UID PLAY A SICNIPICANT ROLE

IN HOW HMOVEMENT INFORMATION WAS STORED, THEY DID KOT ELIMINATE THE INH.UE}iéﬁ OF THE
REMAINING CHARACTERISTIO IN THE (RGANIZATIONAL PROCY &S THIS MAY 1> DUR 10 TRE
FACT THAT MOVEMENT OBGANIZATION 1S RARELY DEPENDENT UPON A SINGLE CHARACTERISTIC.
IN FACT 1T 1S OFTEN AN DY SRACTIVY COMBINATION D9 BATH - HE TEMPORAL ANU SPATIAL

FEATURES w¥ TWE “OVEMENT.

PRACTICAL APPLICATIONS OF TMESH FINDINGS MAY INDICATE THE TMPORTANCE DF KEY
PHEASES GUHRING (NSTHUCTION AND PERFORMANCE WHICH WOULD FACIL ITATE THF ORGANIZATION

LR e . e
F OMOVTMENT TNET RMAT 1Y
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